Effects of aminophylline on hypoxemia-induced ventilatory depression in the cat.
We designed experiments to evaluate changes in ventral medullary (VM) extracellular fluid (ECF) PCO2 and pH during hypoxemia-induced ventilatory depression (VD). Our aim was to investigate effects of aminophylline on VD and VM ECF acid-base variables. We used aminophylline because it inhibits adenosine, which is released within the brain during hypoxemia and could mediate VD. Experiments were performed in seven cats with acute bilateral denervation of carotid sinus nerves and vagi. Cats were anesthetized with chloralose-urethan and breathed spontaneously at a regulated and elevated arterial PCO2 (PaCO2). Measurements were made during normoxemia, hypoxemia, and recovery before (phase I) and after (phase II) aminophylline. By use of strict criteria for definition of VD, during phase II two kinds of responses were observed. Aminophylline prevented VD in five cats. In these cats in phase I, with mean arterial PO2 (PaO2) = 105 and PaCO2 = 42.2 Torr, VM ECF PCO2, [H+], and [HCO3-] were 59.5 +/- 8.6 Torr (mean +/- SD), 60.2 +/- 9.4 neq/l, and 23.1 +/- 3.7 meq/l, respectively. When mean PaO2 dropped to 49 Torr, ventilation decreased 21%, with only small changes in VM ECF acid-base variables. Studies were repeated 30 min after aminophylline (17 mg/kg iv). In phase II, during normoxemia (PaO2 = 110 Torr) VM ECF Pco2, [H+], and [HCO3-] were 55.4 +/- 8.1 Torr, 62.0 +/- 8.0 neq/l and 20.7 +/- 2.5 meq/l, respectively. During hypoxemia (PaO2 = 48 +/- 4 Torr) mean ventilation, VM ECF PCO2, [H+], and [HCO3-] did not change significantly.(ABSTRACT TRUNCATED AT 250 WORDS)